Combination of bioautography with HPTLC-MS/NMR: a fast identification of acetylcholinesterase inhibitors from galbanum(†).
In the search for new natural compounds with acetylcholinesterase (AChE) inhibitory activity this study focused on galbanum, the oleo gum-resin from Ferula gummosa Boiss., which had shown AChE inhibitory activity in a screening. The isolation of bioactive compounds from plant extracts usually is laborious and time consuming. In an approach to accelerate the characterisation of compounds with AChE inhibitory activity, the potential of a combination of HPTLC bioautography with HPTLC-MS/NMR for the fast identification of active compounds in galbanum was studied. Pre-fractionation of the dichloromethane extract was performed by vacuum liquid chromatography. The resulting fractions were separated by HPTLC and active zones determined by bioautography. A TLC-MS interface was used to elute the single zones from the plates directly into a mass spectrometer. The interface was also used to extract the two major active zones from HPTLC plates for off-line one- and two-dimensional NMR and quadrupole time of flight (QTOF) MS. The isolated compounds were identified as 7-{[(2E)-3,7-dimethylocta-2,6-dien-1-yl]oxy}-2H-chromen-2-one (auraptene) and 7-{[(1R,4aR,6S,8aS)-6-hydroxy-5,5,8a-trimethyl-2-methylenedecahydronaphthalen-1-yl]methoxy}-2H-chromen-2-one (farnesiferol A). This is the first report of these substances in F. gummosa. Their median inhibitory concentration (IC50 ) values for AChE inhibition were determined as 47 and 17 µg/mL in comparison with physostigmine as a positive control (IC50 : 0.8 µg/mL) and their concentrations in galbanum were quantified by HPLC as 3.5% and 7.9%, respectively. The study showed that HPTLC-MS/NMR can be considered as a fast and high-confidence method for dereplication of natural compounds. From the correlation of the concentration of the elucidated compounds and their IC50 values for AChE inhibition it can be concluded that auraptene and farnesiferol A are contributing to this activity of galbanum.